Medial prefrontal and ventral hippocampal contributions to incidental context learning and memory in adolescent rats.
The Context Preexposure Facilitation Effect (CPFE) is a contextual fear conditioning (CFC) paradigm in which context learning, context-shock learning, and retrieval of contextual fear occur in three distinct phases. The medial prefrontal cortex (mPFC), dorsal hippocampus (dHPC), and ventral hippocampus (vHPC) are required for the acquisition and/or consolidation of a context representation during incidental context exposure (Heroux et al., 2017; Robinson-Drummer et al., 2016; Rudy & Matus-Amat, 2006). This exposure also induces the expression of the immediate early genes (IEGs) c-Fos, Arc, Egr-1, and Npas4 in these regions (Heroux et al., 2018, 2019). Despite these studies, it is still unclear how mPFC and vHPC contribute to incidental context learning and memory. The current study examined whether prefrontal or ventral hippocampal inactivation during context preexposure interferes with long-term context memory and IEG activity in the mPFC, vHPC, dHPC and the ventral midline thalamus (VMT, a region connected to both the mPFC and HPC). Adolescent Long-Evans rats were given intra-mPFC (Experiment 1) or intra-vHPC (Experiment 2) infusions of the GABAA receptor agonist muscimol or PBS prior to context preexposure, and then were sacrificed 30 min later and whole mPFC, dHPC, vHPC, and VMT were collected and assayed for IEG mRNA expression via qPCR. Prefrontal or ventral hippocampal inactivation during context exposure abolished subsequent post-shock and retention test freezing in behaviorally-tested littermates of the sacrificed groups. In Experiment 1, prefrontal inactivation reduced expression of c-Fos, Arc, Egr-1, and Npas4 in the mPFC, c-Fos, Arc, and Npas4 in the vHPC, and c-Fos in the VMT, to the level of behaviorally-naïve home-cage controls. Prefrontal inactivation did not alter IEG expression in the dHPC during context exposure. In Experiment 2, ventral hippocampal inactivation impaired expression of all IEGs in the mPFC, dHPC, and vHPC, with no effect in the VMT. Taken together, these results suggest that context memory processes on the preexposure day of the CPFE may depend on mPFC-vHPC circuitry not typically emphasized in studies of incidental or configural learning and memory.